and Arthrobacter cupressi (Zhang et al., 2012) have been reported from the rhizosphere of Allium aflatunense and Cupressus sempervirens, respectively. During the course of a study on the microbial diversity of halophytic plants in Xinjiang district, a white bacterial strain, designated EGI 6500322 T , was isolated from the surface-sterilized root of Salsola affinis C. A. Mey, collected from Urumqi city, Xinjiang. Strain EGI 6500322 T was characterized by using a polyphasic taxonomic approach, and a novel species of the genus Arthrobacter is proposed.
Strain EGI 6500322
T was isolated from roots of healthy halophytic S. affinis C. A. Mey. The healthy plant samples of S. affinis C. A. Mey were washed and surface-sterilized as described by Qin et al. (2008) . After that, the surfacesterilized roots were crumbled aseptically into smaller fragments using a commercial Joyoung blender (Qin et al., 2009) , and spread onto glucose-proline agar (0.03 % glucose, 0.05 % proline, 0.05 % (NH 4 ) 2 SO 4 , 3.00 % NaCl, 0.05 % K 2 HPO 4 , 0.05 % KH 2 PO 4 , 1.5 % agar, pH 7), and incubated at 30 8C for 2-6 weeks. The purified strain was maintained on yeast extract-malt extract agar (ISP 2) (Shirling & Gottlieb, 1966) slants at 4 8C and as 20 % (v/v) glycerol suspensions at 280 8C.
The morphological, physiological and biochemical characteristics of strain EGI 6500322 T were investigated by using cells grown on ISP 2 medium. Colours of colonies were observed by using colour chips from the ISCC-NBS colour charts standard (Kelly, 1964) . Gram staining was confirmed by using the standard Gram staining procedure. Cell motility was tested by using the hanging-drop technique (Skerman, 1967) . Cell morphology was determined using a light microscope (BH-2; Olympus) and by scanning electron microscopy (QUANTA200; FEI) with cells grown for 6, 24, 72 and 120 h. Cell growth was monitored at different temperatures (5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60 8C) and at different NaCl concentrations (0-20 %, w/v, at intervals of 1 %) on ISP 2 solid medium at 30 8C for 14 days. The pH range (pH 4-12, at intervals of 1.0 pH unit) for growth was tested in ISP 2 liquid medium with the pH adjusted as described by Xu et al. (2005) . Oxidase activity was tested by using oxidase reagent (bioMérieux) and catalase activity was determined by production of bubbles after the addition of a drop of 3 % H 2 O 2 . Other growth tests and decomposition of test substances were performed by using the media and methods of Gonzalez et al. (1978) . API ZYM and API 20NE strips (bioMérieux) were used to analyse enzyme activity and other phenotypic tests according to the instructions of the manufacturer. Biolog GEN III MicroPlates containing 71 different carbon compounds for assessing substrate oxidation and 23 different chemical constituents were used to analyse chemical sensitivity.
T was Gram-staining-positive, aerobic, catalase-positive, oxidase-negative and non-motile. Colonies were white-coloured on ISP 2 solid medium. Strain EGI 6500322
T exhibited a rod-coccus cycle. Biomass for analysis of menaquinones, cell-wall peptidoglycan and polar lipids and DNA extraction was obtained after being grown on ISP 2 medium at 30 8C for 5 days.
Menaquinones were extracted according to the method of Collins et al. (1977) and were determined by reversedphase HPLC analysis (Eclipse XDB-C 18 25064.6 mm; . +, Positive; 2, negative; NA, no data available. PG, phosphatidylglycerol; DPG, diphosphatidylglycerol; PI, phosphatidylinositol; GL, unidentified glycolipids; PL, unidentified phospholipids. All data were obtained from this study except where indicated. The three strains are positive for the following characteristics: presence of alkaline phosphatase, esterase (C4), esterase lipase (C8), leucine arylamidase, valine arylamidase, cystine arylamidase, acid phosphatase, naphthol-AS-BI-phosphohydrolase and a-mannosidase; assimilation of glucose, arabinose, mannose, maltose, potassium gluconate, malic acid, citrate, cellobiose, sucrose, D-fructose, D-arabitol, glycerol, D-glucose 6-phosphate, D-aspartic acid, gelatin, L-alanine, L-arginine, L-aspartic acid, L-glutamic acid, L-histidine, L-pyroglutamic acid, L-serine, pectin, L-galactonic acid lactone, D-gluconic acid, D-glucuronic acid, mucic acid, quinic acid, Dsaccharic acid, p-hydroxyphenylacetic acid, D-lactic acid methyl ester, L-lactic acid, a-ketoglutaric acid, c-aminobutyric acid, a-hydroxybutryric acid, b-hydroxy-DL-butyric acid, a-ketobutyric acid, acetoacetic acid, propionic acid, acetic acid and formic acid; and sensitivity to potassium tellurite, tetrazolium blue, tetrazolium violet, vancomycin, niaproof 4, lincomycin, minocycline, troleandomycin, fusidic acid. The three strains are negative for the following characteristics: presence of lipase (C14), a-galactosidase, b-glucuronidase, N-acetyl-b-glucosaminidase and b-fucosidase; assimilation of capric acid, gentiobiose, melibiose, N-acetylneuraminic acid, 3-methyl glucose and methyl pyruvate; hydrolysis of Tween 20 and Tween 40; sensitivity to nalidixic acid, aztreonam and sodium butyrate; and methyl red, glucose fermentation and indole production tests. ZORBAX) (Kroppenstedt, 1982) . For fatty acid analysis, the cell biomass of strain EGI 6500322 T and related reference strains was grown on TSA (TSA; Difco) medium at 30 8C for 5 days. Fatty acid tryptic soy agar compositions were determined according to Sasser (1990) by using the standard protocol of the MIDI/Hewlett Packard Microbial Identification System (Sherlock version 6.1; MIDI database: TSBA6). Polar lipids were extracted according to the method of Minnikin et al. (1984) and identified on silica gel plates (Kieselgel 60 F 254 ; Merck) by two-dimensional TLC and spraying the plates with 10 % ethanolic molybdophosphoric acid, molybdenum blue, ninhydrin and a-naphthol reagents (Minnikin et al., 1984; Komagata & Suzuki, 1987) and with Dragendorff's reagent (Sigma). Purified cell-wall preparations were obtained and hydrolysed as described by Kim & Lee (2011) . Amino acids in cell-wall hydrolysates were analysed by using pre-column derivatization with o-phthalaldehyde (OPA) by using HPLC as described by Tang et al. (2009) .
The major menaquinone of strain EGI 6500322
T was MK-9 (93.1 %), with MK-10 (6.9 %) present in minor amounts. The cellular fatty acid components were anteiso-C 15:0 (49.5 %), iso-C 15:0 (15.1 %), anteiso-C 17:0 (9.2 %), iso-C 16:0 (6.7 %), iso-C 17:0 (3.5 %), C 16:0 (2.7 %) and summed feature 4 (iso-C 17:1 and /or anteiso-C 17:1 ) (9.4 %). Fatty acid anteiso-C 15:0 is typically the major fatty acid found in members of the genus Arthrobacter (Westerberg et al., 2000) . However, the cellular fatty acid content (.1.0 %) of strain EGI 6500322 T clearly differed from those of its closest phylogenetic neighbours in the proportions of different fatty acid (Table S1 , available in the online Supplementary Material). Amino acid analysis of the cell wall showed the presence glutamic acid, alanine and lysine in the approximate molar ratio 1.2:1.8: 1. Polar lipids present in strain EGI 6500322 T were diphosphatidylglycerol, phosphatidylglycerol, phosphatidylinositol, two unknown phospholipids and one unknown glycolioid (Fig. S1 ).
In order to calculate genomic DNA G+C content, the genomic DNA of strain EGI 6500322 T was extracted by the method of Marmur (1961) and the DNA G+C content was determined by using the reverse-phase HPLC method (Mesbah et al., 1989) . For 16S rRNA gene sequence analysis, the extraction of chromosomal DNA and PCR amplification and sequencing of the 16S rRNA gene were carried out as described by Li et al. (2007) . Searches for related similar species were carried out by using the Eztaxon server (http://eztaxon-e.ezbiocloud.net/) (Kim et al., 2012) and alignments of 16S rRNA gene sequence were performed by using CLUSTAL X 1.83 (Thompson et al., 1997) . Phylogenetic trees were reconstructed using the neighbour-joining (Saitou & Nei, 1987) , maximum-likelihood (Felsenstein, 1981) and maximum-parsimony (Fitch, 1971 ) methods available in MEGA version 5.0 software (Tamura et al., 2011) . Bootstrap analysis based on 1000 replications was conducted for evaluating the confidence level of the branch nodes (Felsenstein, 1985) . Evolutionary distances were computed according to the algorithm of Kimura's two-parameter model (Kimura, 1983) . DNA-DNA hybridization tests were carried out by the fluorometric microwell method (Ezaki et al., 1989; Christensen et al., 2000) . The hybridization temperature was 46 8C.
The DNA G+C content of strain EGI 6500322 T was 62.0 mol%, while the reported DNA G+C contents of Arthrobacter ardleyensis DSM 17432 T and Arthrobacter echigonensis LC10 T were calculated be 55.2-59.5 mol% and 71.8 mol% (Ding et al., 2009) T with a bootstrap resampling value of 85 % (Fig. 2) . The relative position of strain EGI 6500322
T was also obtained from the maximum-parsimony and maximum-likelihood algorithms (Figs S2 and S3 (Table S2) , which was clearly below the 70 % considered to be the threshold value for the definition of genomic species (Wayne et al., 1987) .
On the basis of phylogenetic analysis, phenotypic, chemotaxonomic and DNA-DNA hybridization data, we conclude that strain EGI 6500322 T represents a novel species within the genus Arthrobacter, for which the name Arthrobacter endophyticus sp. nov. is proposed.
Description of Arthrobacter endophyticus sp. nov.
Arthrobacter endophyticus (en.do.phy9ti.cus. Gr. pref. endo within; Gr. n. phyton plant; L. fem. suff. -ica adjectival suffix used with the sense of belonging to; N.L. masc. adj. endophyticus within plant, endophytic, pertaining to the original isolation from plant tissues).
Cells are Gram-staining-positive, catalase-positive, oxidasenegative, non-motile, non-spore-forming and exhibit a rod-coccus cycle. Colonies on ISP 2 medium are whitecoloured, convex, circular, smooth and 1.5-2.0 mm in diameter after 48 h at 30uC. Growth occurs from 5 to 35uC (optimum 25-30uC), at pH 5-10 (optimum pH 7-8) and in the presence of 0-13% (w/v) NaCl (optimum 0-5%). Positive for hydrolysis of casein, starch and Tween 60, but negative for hydrolysis of Tween 20, Tween 40 and Tween 80, H 2 S production and the methyl red test. According to results from the API 20NE and API ZYM strips, the following activities are present: acid phosphatase, alkaline phosphatase, cystine arylamidase, esterase (C4), esterase lipase (C8), a-glucosidase, bglucosidase, leucine arylamidase, a-mannosidase, naphthol-AS-BI-phosphohydrolase, urease, valine arylamidase and hydrolysis of aesculin and gelatin. Assimilation of N-acetylglucosamine, arabinose, citrate glucose, malic acid, maltose, mannitol, mannose, phenylacetic acid and potassium gluconate are positive. The following enzyme activities are not present: N-acetyl-b-glucosaminidase, arginine dihydrolase, chymotrypsin, b-fucosidase, a-galactosidase, b-galactosidase, b-glucuronidase, lipase (C14) and trypsin. Fermentation of glucose, indole production and nitrate reduction are negative and does not use adipic acid and capric acid. In the Biolog GN III Microplates the following substrates were used as an energy source: acetic acid, acetoacetic acid, ester, methyl b-D-glucoside, myo-inositol, mucic acid, pectin, propionic acid, L-pyroglutamic acid, quinic acid, raffinose, D-saccharic acid, D-salicin, L-serine, D-sorbitol and sucrose. The following substrates were not used as an energy source: N-acetylneuraminic acid, D-galactose, gentiobiose, glucuronamide, a-lactose, melibiose, methyl pyruvate, 3-methyl glucose, L-rhamnose, stachyose, trehalose, turanose. Cells are sensitive to fusidic acid, D-serine, lincomycin, minocycline, niaproof 4, potassium tellurite, tetrazolium blue, tetrazolium violet, troleandomycin and vancomycin, but resistant to aztreonam, guanidine hydrochloride, lithium chloride, nalidixic acid, rifamycin SV, D-serine, sodium bromate, sodium butyrate and 1% sodium lactate. Major fatty acids (w10%) are anteiso-C 15:0 and iso-C 15:0 . The predominant menaquinone is MK-9. The cell-wall peptidoglycan contains glutamic acid, alanine and lysine. The polar lipids are diphosphatidylglycerol, phosphatidylglycerol, phosphatidylinositol, two unknown phospholipids, and one unknown glycolipid.
The type strain, EGI 6500322 T (5KCTC 29490 T 5JCM 30091 T ), was isolated from roots of a healthy halophyte, Salsola affinis C. A. Mey, collected from Urumqi city, Xinjiang, China. The G+C content of the genomic DNA of the type strain is 62.0 mol%.
